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Motivation - General QCD Measurement

Test of perturbative QCD (LO/NLO calculations, PDFs,
αS)

Constrain of PDFs (high Q2, medium to high x)

Background to other SM processes or to new physics
(SUSY, 4th generation, extra dimensions, . . . )
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Dijet System

Dijet invariant mass

Angular variables - χ,∆φ

Real dijet event display:
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Tevatron and DØ Experiment Overview

√
s = 1.96TeV

Peak luminosity
4.0 · 1032cm−2s−1

Integrated luminosity > 7fb−1

Zdenek Hubacek Inclusive dijet final states at DØ 5/ 16



DØ Jet Algorithm and Jet Energy Scale

Jet algorithm:

Cone class algorithm

Rcone =
√

(∆y)2 + (∆φ)2 = 0.7

4-vector scheme - pT instead of
ET , y instead of η

Midpoints

Split-merge fraction 50%

Min jet pT 6 GeV

Jet energy scale:

Ecorr = Emeas−O
R·S

Offset (O)

Response (R)

Showering (S)
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Experimental Measurement

Jet pT resolution: Typical experimental correction
(dijet mass measurement):
Central rapidity |y| < 0.8: ±2%
Forward:
0.8 < |y| < 1.6: 0.5% (low mass)
– 22% (high mass)
1.6 < |y| < 2.4: 1% – 11%
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Dijet Azimuthal Decorrelations
150 pb−1

Measure ∆φ between the two
leading jets

Dijet production in lowest order
pQCD - jets have equal pT and
∆φdijet = π

Additional radiation causes
azimuthal decorrelations

∆φ sensitive to higher order
QCD radiation without
measuring additional jets

Sensitivity of MC parton shower
models → new MC tunes
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Dijet Angular Distribution - dijet χ

Measure χ = exp(|y1 − y2|) in 10 regions of dijet
invariant mass MJJ > 0.25 TeV for events with
|yjet| < 2.4 and χ < 16 using 0.7 fb−1 data

Compared with NLO pQCD + non-pert. corrections

Used to set limits on new physics models
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Dijet Angular Distribution (χ = exp(|y1 − y2|))

Best limits on new physics:

Quark compositeness

ADD Large extra dimensions

TeV−1 extra dimensions

PRL 103, 191803 (2009)
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Dijet Mass

Event selection:

0.7 fb−1 - well understood dataset

At least 2 jets, pT > 40 GeV

6 rapidity bins according to the most forward jet from
|y|max < 0.4 to 2.0 < |y|max < 2.4

arXiv: 1002.4594 (submitted to PLB)
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Dijet Mass
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Dijet Mass Comparison With Theory

Note that MSTW2008 uses RunII data in PDF fits
Good agreement in the central region
40− 60% difference between MSTW2008 and CTEQ6.6
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Summary & Conclusions

Dijet system extensivelly studied at DØ RunII

Measurements benefit from precise jet energy scale
calibration which reduces the experimental errors

Good agreement found with pQCD, dijet χ measurement
is used for setting limits on new models beyond the
Standard Model

Another dijet result (evidence for exclusive dijets)
presented in Small-x session
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Dijet χ Limits on New Physics
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